




l0l

Table 1 yield aod yield coEponents of soybean variety S.K.1 planted during the wet season of 1989 in Suf,'hothai

province.

n.a =not avaiable due to faners mixed the yrcld obtained from experimental plots with his own plots

Note i The figures were computered hom 2 teplication per location or farm in trial A

Note : 1. Avetage of two leplications per location or farm.

2. No gain yield data from Sawan\dalok because famer mixed the seeds obtained toom experimental plots

wrth seeds ftoD his owl| Plots.

location Yield(lSA8) 100-8€€d-wt. Pods/pl. n.ht.((n.) Yield gap

Ittgb bputs riput Hl F-l
Fatmer's

H I F.I ILI Fr kg/ha %

Si Sallo[g

Sawar|Itr8lo&
$ Sddosfti
Si a*,ho[

m€al

750 802.76 8.2 9.2

D.a [a o,a n.a

2111.11 1883.34 14.2 14.4

2566.67 2072.22 14.1 15.5

1800.26 1586.11 12.2 13

19.7 29.7
n.a !l.a

28.5 31.6

38.1 24.7

28.8 28.7

73,3 84.4
n.a lla

70 63.1
94.4 95.9
79.2 81,1

(52.181 (7.03)
D.A tla

222.77 10.79
494.45 19.U

223.15 12.33

Table 2 Grain yield {kg/ha) of soybean obtained from the complete faclolial trials (wet season 1989)

Ileatuert Si S€.uong Sawarktnlok Si SatchEnalai Si Nathor Me8!

1

a

6
7
I
q

10
1 t

802.76
911.71
869.44
705.55
769.45

866.66
621;t8
7s0.00

430.55
536.12
861.11

Damaged 1,883.34

1,416.66
1,950.00

2,122.24
2,155.56

1,594.46
2,021.18
2,111.11
1,011.10

1,500.00
2,050.01

2,012.22

2,372.22
2,333.33
2,238.87

2,333.U

2,155.57
2,238.89
2,566.67
1,966.66

2,555.56
1,711.11

1,586.11
1,588.88
1,717.59

1,688.89
1,1n.78
1,538.90

1,631.48
1,809.26
1,136.10
1,530.56
1,540.74
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Table 3 Crai! yield (kg/ha) contlibution of test factors by distlicts or by falms {wet season 1989).

Note : 1. Absence of interactions of the test factor.

2. Computed from the complete fadoria.ltrials.

Table 4 Yield and yield components rif soybean variety S.K.l planted in the wet season of 1989 at Si SatchaDalai

district (trial A).

Distdsto

teEt factorg

weed
cootrol

tenilizet insect
coottol

rcsidual

Si Somrorg

Si Satchalalai

Si Natbo!

Me8!

89,59
-176.39

136.12
16.44

-84.01

306.93
158.34
127.08

-117.U

112.51
45.84

26.04
154.15

(,t Ko

Trcatoetrts Yield
(t/ha)

1008eed"!rt.

{sl
Podr/C. n. bL

(c@)

I
2
t

5

6
7
I

10
1 1

Mesn
c.v. {%)
F.t46t

1.88

2.12

2.16
1.59

2.03
2.11
1.01
1.50
2.05

1.08
26.0
l{s

14.4
13.4
13.7
14.7
13.7

14.0
13.9
14.2

12.5
13.7
13.6

13.8
7.5
NS

20.6
21.5
26.8
19.7

18.6
23.0

28.5
19.6
19.5
28.9

33.0
NS

m.r
59.4
69.7
n.7
66.9
61.7

69.8
m.0
i6_i

51.0

69.5

65.6
12.0

NS
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Table 5 Yield alld ield components of soybean variety S.K.l planted in the wet season of 1989 at Si Nation dis-

trict {trial A).

Treatmetlt9 Yield

(t/ha)

100-seed-wt.
(s)

Pods/pl. Pl. ht.

lcm,

1
2
3
4

7

10

11

Mear
c.v. (%)
F-test

2.01
2.37
2.33
2.24

2.16
2.24

1.97

1.71

2.23
14.7
NS

15.5
16.5
14.6
14.6

14.8
14.3
15.9
14.1
14.7
14.6

14.0

14.9
5.3

NS

24.7

31.4
33.6
31.1
28.3

23.4
38.1

32.1

24.9

29.5
20.7
NS

95,9
86.4
91.8
84.5
96.4

100.4
92.3
94.4

100.3
88.0

92.5

93.0
'1.1

NS

Table 6 Yield ard ield components of soybean variety S.K.1 plant€d i! the wet s€asoD of 1989 at Si Sanrong dis-

triet (trial A).

Trcatments Yield

(t/ha)

l0Gseed-wt.

{s)
Pods/pl. Pl. ht.

{@}

1
2
3

5

7

8
I

10
11

Meam
c.v. (%)
tr'-test

0.80
0.98
0.87
0.17

0.7't
0.87

0.65
0.75
0.43
0.54
0.86

0.75
u.4
NS

9.2
10.1

8.9
9.0

r0.0
9.3
8.2
9.2
8.7
9.6

9.2
9.4
NS

29.7
30.5

29.2
30.3
25.5

34.7
28.5
19.7
1 1 1

14.7

36.s

28.8
25.1
NS

84.4
83.8
86.3

79.6
79.6
74.4

68.8
74.4
89.4

78.8
13.0
NS
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Table 7 Craln yield (kg/ha] of soybean obtarned from minrlactonat uials (rnal B)

Table 8 hdividual and ioirf contjbutions of test hctors to the inqease of soybean yeld (kg/lla) (wa season 1989)

Treatme[t I
code

bt

Samrong

SawanlhaloL sl

Sat!hanalai

sl

Nakhon

Mga!

5

7
I
1

1,265.00
1,086.25
1,145.00
1,030.00

830.00

1,185.00
1,000.00
r,430.00
1,135.00
780.00

2,695.00
2,370.00
2,880.00
2,870.00
2,84?.fi

2,7*.31
2,920.81
2,795.81
2,129.19
2,554.19

1,975.83
1,844.26
2,062.70
1,791.05
1,7n.92

Districts

Individual contribution Joitrt contdbution

Weed

Control (W)
lenuzer {! ) IDsect

Contrcl {l) w + F w + l t r + t

Si Samtotrg

Si SatcbaEl8i

Si Nalho!

llea!

175.01
(466.68)

300.00
2.n

66.66

261.11
131.48

197.2r)
238.90
166.65
102.78

(33.3r)

272.22

261.12
166.67

63.90

{288.88}
83.35

147.21l�

(174.98)

|U.44

45.37

Table 9 Joint contibutions of test lactots to soybeaD grain yield {kg/ha) in the wet season of 1999

Note i 1. Presence of interactions of the test factors

2. Computed ftom the complete factorial trials (ttial A)

Note 1 Presence of interactions of the test factors

2. Comp'uted from the min{actorial tnals (tria.l B)

Districts

Joint contlibutio!

w + F w + l ! + l

Si Sasrong

Sawanlhalot

Si Satchalalai

Si Naldoo

Meatr

435.00
405.00
(152.50)

204.12
222.91

256.25
n0.00
(477.50)

366.62
91.34

315.00
650.00
32.50

241.62
309.78
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Table 10 Yield gap and contdbutions of the tluee test'factors (wet season 1989)

Note : Computed ftom the coEplete factotia.l aDd the minifactodal tdals with the presence of iltenctions

l.AND

No.
Distriqts

Yield (kg/ha) CoDtributio! (kg/ba)

Farme!'s

I€vel

Hish
L€vel

Gap We€d
Contrcl
(w)

Fertiliz€r

F)

Insect
Conuol

(D

w+!' w+t

1
2
3

5
b

7

Si Sanrory

S Sebanalai

Si Nalhon

Si SaErong

Sawa!&halok

$ Sd.hamhi

Si Nalhor

8m.76
1,883.34
2,0n.22

830.00
780.00

2,847.00
2,554.19

750.00

2,111.11
2,566.67
1,030.00
1,185.00
2,870.00

2,129.19

(52.76)
227.n
494.45
200.00
405.00
23.00

(42s.00)

175.01
(466.68)

300.00

66.68
66.66
26111

197.21].
238.90
166.65

{33.31)
272.22
261.12
435.00
405.00
(152.50)

204.12

63.90
(228.881

256.25
220.00

147'�1.50
366.62

(174.98)
144.U
166.67
315.00
650.00
32.50

241,62

Meal 1,681.36 1,806.00 124U 2.78 131.48 r02.78 169.65 31.96 196.46

Tabld 11 Seed yield (t/ha) of soybean expetiment at 4 districts in the wet seasoD 1

Treatme s

Si Satchanalai Si Naklon Sawadialok Si Samrong

NO.1 No.2 No.1 No.2 No.l No.2 No.1 No.2 mean

1. tr'arocl practice

2. Wo€ding

3. Fertilizsr
4. Inrscticide

5. Weed+Fert.
6, Weed+lns€ct
7. trelt+Insect

8. Weod+Fert+Insect

1.8't
1.79
2.08

2.19

?.16
1,89
2.29

1.53
1.06

1.38
1.51

1.30
1.23
1.11

1.?9

0.93
1.14

0,96
0.93

0.83
1.36
0.61

1.63
1.93

1.45

1.75
1.22
1.65

1.84

1.44
0.98

1.67
1.53

1.58
1.34
1.64

1.52

0.82
1.11
1.11
1.26

1.04

1.34
1.25
1.59

0.74
0.?8
1.00
1.16

1.01
0.84

0.99
1.03

1,41
1.08
1.12
1.31

1.14
|.32
1.56

1.41

1,31
1.21
1.39
1.36

1.37
1.29

1.43
1.52

Avg.

cv(%)
F-Te6t

0.98

23.90
NS

1.64
14.00
NS

1.46

20.10
NS

14.30
NS

2.00 1.29
23.10 40.20
NS NS

0.94 1.30

14.30 7.00
NS NS
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Table 13 Seed yield of soybean demonstration plots h 4 disticts of Sukhothal i! 1990.

Trcatsentg

Se€d yreld h t/ba

Si Safiong MsanSi Satch,naLi Si Nalilon Sawat !h8bk

1 .  F + H + I
2 .  F+FP+I 'P
3 .  F P + H + F P
4 .  F P + F P + I
5. All FP

1.52
1.54
1.29
1.49

1.24

1.06
1.11
1.05
0.90

Lu

1.51
1,26

1.18

1.91
1.54
1.34
I 'lo

1.06

1.50
1.36

1.26
1.15

M€a! 1.42 r.05 1.31 1,45 1.31

F = Fertilizer

H = Herbicide

I = Insecticide

FP = Farmer's Practice

The data in ta-ble 2 were computerized to determine the nagnitude of contributioDs of the test factots to
soybean yield gap. The contdbutions of test factors, averaged adoss locatioDs, were 16.M, 127.0g,26.04 and 53.59
kg/ha for weed control, fertilizer, insect control and residual term, respectively. Detail contributions of test factors by
distrcts were indicatrd in tade 3 and the yieu components were given iD table 1, q 5 ard 6. lhe @!$ined ana.lvsis
of three location6 (Si Nakhon, Si Samrong and Si Sachanalai distdcts) revea.led the yield dilference betweeD locatiom.
si samrong's plot yielded the least (table 2) due to crop damaged from llooding at the fust planting time and the
replanted clop was hit by drought at R3 Ra stages of groMh and more selous in Rs-R6. Moreover, there was
wideh infestation of pest at R5-R6. However, the combined data showed m stadstical differen@ among featrnents.
The yield fron diJferent locations of trial B (mnifactorial tial, was shown in table 7.

As the interactions of test factors existed, complete factorial tria.ls and minifacioria.l tlia.ls were pedormed
to ela-borate the two'factor contibutions. The yield gap of individua.l test factor and intenctions were calculated and
illustated in tables 8-10 Obviously, when either high level of weed clntlo] or fenilizer was applied individuallv. the
yield increment was less than when the two factors applied together. The results were as follows.

Actual larlo yield

High input yield

Yield perloreance gap

Individual contribution :

Weed contlol (W)

Ferrilizet {F)

lnsect control (l)

Joint coDtlibution :

Weed control and Iertilizer

Weed control arld inseqt conttol

Fertilizer and insect cootrol

1,681.36 kg/ha
1,806.00 kg/ha

124.64 kg/ha

2.78 kg/ha
131.48 kg/ha
102.78 hg/ha

169.65 kg/ha
31.96 kg/ha

196.46 kg/ha
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Appendix 1

SYGAP Prcject Locations and Expeimedta.l Designs in Sukhotlai

1. Designs of the experimeDts

AEphoe Typo atd A of nueber B otr-Iarm ot C tri8.l saopl€s D Total

Si SaDrong
SairallhabL
Si Sucharalai
Si Nqlhon

1
1
I
1

1

1

I

I

5
5
5

1 A + 1 8 + 3 C + 5 D = 1 0
1 A + 1 8 + 3 C + 5 D = 1 0
1 A + 1 8 + 3 C + 5 D = 1 0
1 A + 1 8 + 3 C + 5 D = 1 0

Note i 1. Selected sites should have yields lower than District yield average

2. Ttial A lepresents complete factorial design

Trial B reptesents milu factorial design

Tlial C represents maximum yield design

Trial D respresents general farm samples

T.ial A : Factoria.l design

Note : 1 Plot size 6x4 m

2 Each plot has 2 repucations

3. Inputs

Level 1 = Existing farmers' practices

Lev6 5 = Practices wrth maxlmum yield

for example. 1. Rhzoblum inooculatton and 156.25 kg/ha of 12-24-12

2. Herbicide applicalion, when needed

3 Precise pesticide, means of control lfueshold for pest management

Treatment
No.

Weed
control

Feltilizer bsect
contrcl

Other faqtors

@tl$a!lt or

taroer'6
practices

t

2
3

5

7
d

q

10

I
5
,l

I

5
5
1

2a
3a

4a

I

I

5

1

I

2t
3t
4l

1
I
1

5
1
5
5
c

b
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4 m

6 m

1 m {aisle)

6 m

4 4 m

4. Levei 2a Pre emergence

Level3a - Prc + pest emergence

Level4a - pre emergence + t hand weeding

Level 2f - No fertilizer

Level3f RhizobiuminnoculatioD

Letel{f - 12 24-12 althe rate 15 kg/rai

5. all plots expenses will be born by the project including Baht 500 for data hlormation

Trial B : Mini factorlal desrgn

Tr€atment
@de

Treatllent

lD,

W€ed
cdlEol

tr'enilizer Insect
qud

Other factors
hnD€ds p(diF

T
T.
T,

T^
T,

b

5
1
5

1

I

5
'I

I

5
5

1

1

1

1 {ch€ck)

J U M

t F  6 m
t
8 m

I

Note :1 .  P lo t  s i ze  6x8  m

2. 1 replication per polt

3 Plor expenses are provrded by the projecl

4. Baht 500 for reward refeued as data into

Trial C : Maximum yield design

1. Plot size 1 rai (1,600 aq.m.)

2. As note in Trial A Under Nore # 3

Trial D: 1 20 farm samples

2. Baht 4,000 for some free inputs (as necessary)
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Appendix 3
The omission tnal and superimpose trial were pedormed during 1990 The omission tria.l was conducted at

Si Samrong, Si Naldon, Sawankla.lok aDd Si Satchanalai districts and replicated 2 times in each distlict. The treat-
mento were as follows :

Where 1 = famers'practice

5 = recommendation package

$lhothai 'l was used ut this EiaI In each pro!'irEe, a feh of 2 ni was plant€d to soybean lartb one ts€aEnent 6u-
pied the land of 180 m2

Fot the superimpose tia.l, the treatnents were as

follows :

Where I = famers'practice

5 = recommendation package

This trial was also conducted at Si Saruong, Si NaldoD, Sawanl"+lalok and Si Satchanalai distncts. Ten fields, of 1 rar

each, wete iDposed ir each district.

Treatment Weed control Fertilizer hs€cticide Other uputs
1
1
1

1
1
t
I
I

Treatmetrts Weed control Fenilizet Insecticide
I

5

I

I

I

5

I
I

I

I

I
I

5
5


